Antigenic mapping of bacterial and animal cytochromes P-450.
A peptide scanning (PEPSCAN) approach was used for antigenic mapping of two hepatic microsomal cytochromes P450 (rab1A2 and rab2B4) and the microbial cytochrome from Pseudomonas putida (P450 101 or P450cam). This approach includes simultaneous synthesis of pin-linked overlapping hexapeptides covering the whole sequences of three P450s and testing them by ELISA with corresponding polyclonal antisera. Microsomal cytochrome P450 maps were shown to vary depending on an antiserum used for testing the peptides, however, the most active linear B-epitopes were revealed with antisera from two animal species used. P450 linear B-epitopes were classified into individual and group-specific epitopes. While almost all P450 101 linear antigenic determinants are unique for this protein, rab1A2 and rab2B4 contain epitopes both individual for each protein, and subfamily- or even family-specific epitopes. These results point out the possibility of producing both monospecific and group-specific antipeptide antibodies against different P450s. The antigenic map of P450 101 was superimposed on the structural-functional map of this protein. Its linear B-epitopes were shown to coincide with boundaries of secondary structure elements, with surface-located, water accessible regions and with sites responsible for intermolecular interactions in the Pseudomonas putida monooxygenase system. Several known or predicted functionally active sites in microsomal cytochrome P450 rab1A2 and rab2B4 were also shown to coincide with linear B-epitopes. The peculiarities of epitope locations in the protein tertiary structure will allow to predict antigenic regions starting from protein structural information and vice versa, to structural protein models in accordance with antigenic mapping results. Antigenic regions which coincide with sites responsible for intermolecular interactions in monooxygenase systems may be synthesized as separate peptides and used as blockers of such interactions.